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The size, cost and asset allocation of Australian self-managed superannuation funds
Introduction

"During the course of its work, the Super System Review became aware that there is a lack of comprehensive information on the self-managed superannuation fund (SMSF) sector."
Super System Review (2009), p1
The introduction of the compulsory superannuation guarantee contribution and favourable tax incentives has facilitated a rapid increase in pension savings in Australia. This growth has accelerated particularly in the last decade since the 'choice of super' legislation was passed in 2004. The country now has the world's fourth biggest pension fund sector with total assets in excess of $1.83 trillion, the equivalent of Australia's annual Gross Domestic Product (Australian Prudential Regulation Authority 2014). Consistent with its economic importance, the Government commissioned the Super System Review (2010) into the governance, efficiency, structure and operation of Australia's superannuation.
Commonly referred to as the Cooper Review, it highlighted the lack of basic knowledge and understanding of Self-Managed Superannuation Funds (SMSFs), the largest segment of the Australian pension fund industry.
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Utilising a proprietary dataset for a sample of in excess of 209,000 SMSFs over the years of [2008] [2009] [2010] provided by the Australian Taxation Office (ATO), we document the first comprehensive study of the size, asset allocation and cost structure of the SMSF sector. To date, the lack of extensive return and cost data has crimped the scope of prior SMSF research. We observe the following. First, on a descriptive level, we find evidence of heterogeneity amongst SMSFs in terms of both size and asset allocation.
1 The Australian term for 'pension fund' is 'superannuation fund' and is interchanged throughout our paper. An SMSF fund is a pension fund with less than five individuals where all members are either trustees or directors of a corporate trustee. SMSFs are a vehicle somewhat unique to Australia that allows individuals to have direct control over their retirement assets. Their popularity in their current form is an indication that they are viewed by many retirement savers as representing an attractive option for accumulating assets to fund retirement. There is limited literature on pension funds in Australia in general and on self-managed superannuation funds (SMSFs) in particular with most literature focusing on the industry, public sector, corporate and retail funds. 
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Contrary to accepted wisdom, our analysis shows that SMSFs are not vehicles for hoarding artworks and purchasing housing as commonly believed. In addition, we identify some differences between the asset allocation within SMSFs and member accounts in the APRA-regulated sector. Second, we extend prior pension plan literature by tailoring a pension cost model by Bateman and Mitchell (2004) to create an operating cost matrix across five different investment strategies. 3 When we estimate expenses of SMSFs, we find that on average, SMSFs represent a cheaper option than both industry and retail funds. This analysis complements and extends current studies of the asset allocation and expenses of large Australian
Prudential Regulatory Authority (APRA) regulated funds (Coleman, Esho, and Wong 2003; Ellis, Tobin, and Tracey 2008) and small APRA funds (Sy 2010) .
The remainder of the paper is structured as follows. The second section provides a brief background of the SMSF sector and discusses prior literature on superannuation fund asset allocation and expenses. The third section outlines the sample and data and summarises relevant descriptive statistics. In the fourth section, we describe the size, asset allocation and running costs for SMSFs, while the fifth section concludes. 4 The amendments created a new category of superannuation fund, the SMSF. Before that date, all superannuation funds were regulated by APRA and were categorised as follows: corporate superannuation funds, public sector superannuation funds, industry superannuation funds, retail superannuation funds, rollover funds and excluded superannuation funds (which were funds of fewer than 5 members). The previous excluded funds were given a one-off opportunity to become an SMSF or remain under APRA and become known as small APRA fund (SAF). Members of SAFs can have input into investment decisions, but do not have the direct investment control enjoyed by SMSFs members as trustee duties and responsibilities must be provided by an external approved trustee. With the costs of running a SAF greater due to trustee remuneration expenses and higher regulatory fees, the majority of excluded funds elected to become an SMSF (Roberts 2001 (Roberts , 2002 . Only SAF trustees are allowed to receive remuneration for providing services to the pension fund.
Background and prior literature
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Fig. 1: Superannuation industry in Australia 1996-2013 by total assets ($ billion)
Source: Australian Prudential Regulation Authority (2013b) The reasons for the growth in SMSF numbers over the past decade include the aforementioned portability rules. A further attribute of SMSF's is investment choice or flexibility. For example, some individuals are attracted to SMSF's because of the ability to directly invest in shares and property (including members' business premises), exotic assets (such as artwork and collectables), and levered assets (such as instalment warrants), (Mackenzie 2011a (Mackenzie , 2011b . Such an extensive array of investment options is not available in other forms of retirement savings structures such as public sector, industry and retail funds where the future retiree is limited to choice of a pooled fund strategy.
Another potentially attractive feature of SMSF's is potentially lower management and administration fees compared to other retirement savings options. However, this potentially important In summary, these quotes highlight two key features of the institutional background to the superannuation industry in Australia. First, the industry is of high importance, given the amount of money involved. Second, there is a paucity of research in relation to nearly every aspect of the retirement savings industry in Australia. Our study aims to address this lack of research in relation to 7 the size, asset allocation and costs of running SMSF's and to inform all superannuation stakeholders.
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Prior literature
Existing studies on Australian superannuation funds have focussed primarily on the investment performance, asset allocation and expenses for large APRA superannuation funds (Ellis et al. 2008; Coleman et al. 2003) as well as for small APRA funds (Sy 2010; Esho, Coleman, Thavabalan, and Bullock 2004) . This prior pension fund research was conducted in the period between 1997 to 2005 when the SMSF market (as previously observed in Fig. 1 ) was still in its infancy in Australia.
Asset allocation
There may be some fundamental differences between the asset allocations of SMSFs compared to other types of superannuation funds. SMSFs have a high proportion in cash, property, shares and trusts (Phillips et al. 2007; Valentine 2011 ) and trustees may have incentives in terms of ways to invest due to regulatory concessions available to this type of fund (Mackenzie 2011a) . Lack of available data has restricted more comprehensive pension fund studies of the asset allocations. 7 However, our
proprietary data enables us to provide much more in terms of descriptive evidence in relation to the 19 different SMSF asset classes.
Costs
Members of large superannuation funds are usually charged administration fees based on a percentage of assets under management. By contrast, SMSF members cannot be remunerated for their services so the preparation of an annual income tax return and financial statements, as well as the audit 2011, 2012, 2013b, 2014) . This summary data has provided useful information, but lacks detail. 6 The extant superannuation literature primarily focuses on large superannuation funds with little in the way of research effort devoted to analysing SMSFs. This, in part, is likely to be a function of data availability. The largest data set in an existing study of SMSFs is150 observations gleaned from one accounting practice in a single community (Phillips 2011 and all references therein). 7 For example, Coleman et al. (2006, p 321) acknowledge that data limitations restricted them for controlling for asset allocation in their study of large APRA funds.
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of the fund, represents the majority of the administration expenses for running an SMSF. 8 Greater returns may allow members the opportunity (or luxury) to be able to retire earlier in life. Large superannuation funds may benefit from economies of scale due to greater volumes of assets under management and the ability to be able to negotiate lower fees with external investment managers, as their bargaining power will increase as the size of the investment mandates they have to offer increases (Bateman and Mitchell 2004; Coleman et al. 2006; Cummings 2012) . With expenses having a direct impact on the size of returns (and ultimately retirement balances), evidenced-based analysis of the cost effectiveness of SMSFs by size would be valuable for decision-makers.
The recent statistical summaries of SMSFs prepared by the ATO, suggest that fees as a percentage of total assets decrease as the size of an SMSF increases (Super System Review 2009; Australian Taxation Office 2011 , 2013b . In a recent report commissioned by ASIC, Rice
Warner Actuaries find that the cost-effectiveness of an SMSF depends largely on the amount of administration work the trustee does themselves and as such there may be a range of balances at which an SMSF will be cost-effective compared with an APRA-regulated fund (Rice Warner Actuaries Pty Ltd 2013). Table 1 shows the operating and investment expenses for Australian superannuation funds from 1997 to 2012. Public sector funds (0.51 percent of total assets) are the cheapest to run whilst industry (1.05 percent) and retail funds (1.08 percent) are the most expensive. On average, the cost associated with running a large APRA fund is 1.06 percent of total assets and 0.65 percent for SMSFs. 9,10 In summary, for various reasons there has been little in the way of research effort devoted to providing descriptive evidence of the Australian SMSF industry. This lack of research on this important component of our retirement savings sector, motivates this study.
Sample selection and research design
Sample
The characteristics of the sample of SMSFs are reported in Table 2 . In total the data includes SMSF fund level characteristics for a random sample of 73,000 SMSFs in accumulation phase in each of the three years to 30 June 2010, that is 219,002 different funds in total. 11 The sample was reduced to 209,420 SMSF-years with observations discarded due to incomplete financial information or other outliers (such as absolute returns on assets greater than 100 percent and total expenses greater than $50,000 as these are likely to be classification errors for trading losses or tax-effective investments). For each SMSF in the sample, data is provided on various income, expense and asset classes. The sample is representative of the populations of the various states and territories throughout Australia.
Research design
To examine the level of total costs of SMSFs, we apply a pension plan expenses model bearing some similarities to that utilized by Bateman and Mitchell (2004) including size, risk and complexity controls. 12 In our study the application of proprietary data enables us to augment the expenses model with a number of SMSF specific explanatory variables. To control for size we include the natural log of total assets (LASSETS) together with additional measures for the number of members in the fund (PARTICIPANTS) and the natural log of total concessional contributions received during the year (LCONT). We expect the coefficients for these variables to be positive. With SMSFs being the only type of superannuation fund that has the ability to invest in assets such as artwork and collectibles (ARTWORK), we include a dummy variable to control for this unique asset class. We expect a positive coefficient as the valuation is more subjective and there may be additional audit and accounting work to ensure that the investment satisfies the sole-purpose test of providing benefits for retirement.
We control for funds with reserve accounts (RESERVEACCTS) as reserving may be a strategy employed by trustees to ensure that a fund member does not pass the concessionally-taxed contribution limit. We expect a positive coefficient for this variable given the strategy may be higher risk and require external consulting assistance. Further, we include a dummy variable for whether a fund holds any investments acquired via related parties, known as in-house assets, (INHOUSE) as the relevant inhouse asset rules applicable to SMSFs are onerous and therefore likely to require extra compliance work.
13
Another control is the natural log of the cash balance of the fund (LCASH). The expectation is that funds with larger cash balances will take lower risks requiring lower compliance monitoring. An alternative view is that cash is easy to misappropriate and hence is higher risk. Accordingly, we do not specify a directional expectation regarding LCASH. We include controls for the natural log of property (LPROPERTY) and shares (LSHARES) and expect positive coefficients as complexity increases with these growth assets. With most funds likely to employ a 'set and forget' investment strategy, we control for funds that dispose of assets during the year (DISPOSAL) as this represents extra audit, tax and accounting work and hence we expect a positive coefficient. With most superannuation funds having relatively low levels of borrowings, we have tailored the expenses model to include a further dummy variable for those funds that have borrowed (BORROWING).
Model for Empirical Analysis
We estimate the total expenses (excluding insurance) for SMSFs and specify the following OLS regression model; The error term, e, is assumed to have normal OLS regression properties.
Results
Descriptive Statistics
The descriptive statistics (mean, median and standard deviation) for the various balance sheet items for all SMSF-year observations are presented in Table 3 indicates that 23 percent of the sample reported a capital gain whilst 16 percent generated rental income.
More than 88 percent received interest income and 58 percent were in receipt of dividends. 
Size
Asset allocation
The average asset allocation for all SMSFs across the three years to June 2010 is reported in Table 4 with 30.37 percent of total assets held in listed and unlisted shares; 28.25 percent in cash; 16.56 percent in all types of property and 15.17 percent in listed and unlisted trusts. However when the sample is partitioned by size deciles, we find that this average asset allocation varies depending on the size of the fund. For all observations, SMSFs in the smallest fund decile hold more than half (50.63 percent) of total assets in cash but only 1.47 percent in property and 5.41 percent in trusts. As the asset 15 We acknowledge a limitation in that the anonymised data provided by the ATO does not contain any demographic information such as the age of the trustees or the age of the fund. Table 4 highlight that the asset allocation of SMSFs does not conform with popular perceptions that SMSFs are used to hoard artwork or to borrow to purchase housing. (2008), we analyse the sample based on the proportion invested in growth assets and split the sample by growth decile. Fig. 3 shows that investment strategies employed by SMSF trustees appear to be bimodal with 21.15 percent, or 44,301 of SMSFs, having less than 10 percent of funds in growth assets whilst over two-fifths of the sample (40.94 percent or 85,727 SMSFs) have more than 80 percent of total funds in growth assets.
Income
An analysis of the income and expenses and tax is shown in Table 5 . We calculate returns as the ratio to total assets at the end of the year minus half of the contributions received. Adjusting for contributions received, the overall average gross return for SMSFs is 3.33 percent per annum across the 
Costs
The mean (median) annual expense reported in Table 6 for the pooled sample is $5,360 ($2,788) or 1.00 percent (0.52 percent) of total assets. 18.50 percent of SMSFs pay life insurance premiums and take advantage of the tax deductibility only available in the superannuation vehicle. When we exclude life insurance premiums, the average (median) annual expense over the three years to 2010 reduces to $4,645 ($2,382) or 0.87 percent (0.45 percent) of total assets. We note that this annual mean (median) expense is still lower than the expense ratios for other superannuation fund options depicted in Table   1 . 18 Management and administration expenses (0.40 percent) is the highest cost category for SMSFs with investment expenses (0.22 percent) ranked just behind. Half of our sample separately disclosesaudit fees with them being just 0.06 percent of assets, suggesting the compliance costs are low for SMSFs. When we examine the expenses by size deciles, we observe that SMSFs may be costeffective based on total asset size. The smallest fund decile has mean (median) expenses of 6.43 (2.92) percent of assets ($1,569 including insurance of $320) whilst the largest fund decile has expenses of only 0.53 (0.36) percent of assets ($12,216) . Considering estimates in Table 1 , this implies that there is a point where SMSFs have lower expenses (per member) than accounts in the APRA-regulated sector, our analysis of which, we report in the next section. 16 As SMSFs generally report assets at historical cost, valuation and accounting practices might lead to incorrect calculations of ROA. However, anecdotal evidence suggests that market value reporting is becoming more common for SMSFs, particularly for those funds invested substantially in listed shares, managed funds and cash assets. There may be differences between the deductible amounts included in the SMSF annual return and the actual expenditure on fund costs. For example, such costs could include life insurance and related cover, where only a portion of the premium is deductible depending on the type of insurance cover. 17 Whilst performance comparisons with other investment structures are fraught due to different methods of calculating income and expenses, it appears SMSF's perform no worse than alternatives such as public sector, retail or industry funds. 18 With the exception of when the SMSF mean expense ratio is compared to the public sector fund mean expense ratio. We note however, that due to the impact of outliers in our data, the median figures are arguably more suitable to use. On this basis, our median figure is lower than the average mean expense ratio of all other fund types. 20 The coefficients of LASSETS (.267) and PARTICIPANTS (.028) in this cost model implies that having more assets and participants will add to SMSF administrative expenses indicating, as expected, that scale economies exist for SMSFs. In sensitivity testing we note that the incremental cost of the second member is relatively higher compared to the incremental cost of the third and fourth members.
Multivariate tests
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We utilise the coefficients reported in the reduced form specification in Panel A of Table 6 to develop an SMSF Costs Matrix which estimates the annual running costs for an SMSF based on its asset allocation as well as its size and the number of members within the fund. We report the estimated running costs and express them in basis points for comparative purposes with retail and industry funds
19 When we include insurance premiums in total expenses, we find similar results to those reported in Table 8 . 20 The only material change in results from Panel A of Table 6 is that the coefficient on the cash balance of the firm (LCASH) is positive and significant at p<.001 in Panel B of Table 6 . 21 All reported statistical tests are reported on a two-tailed basis. Variance Inflation Factors are lower than 1.5.
in Figures 4A through to 4E under five different investment options -cash, conservative, balanced, growth and high growth for a single member fund. 22 Intuitively, we observe that SMSFs are more expensive to run as the level of cash diminishes and the level of growth assets increases. However, based on the expense ratios for industry and retail funds shown in Table 1 , SMSFs are cost-effective for all balances when implementing a 100 percent cash investment strategy and are only cost-effective from $300,000 for sole members with a conservative profile increasing to $450,000 for Balanced, $500,000
for Growth and $1,150,000 for High Growth. 
Additional analysis
Last, based on some reasonable assumptions, we compare the impact that SMSF running costs has on the final retirement balance against two other types of pension funds -industry and retail -for a 35 year old working couple with $100,000 each in superannuation. 24 We observe that the retirement balance 22 The asset allocation for the five investment options in our analysis in Figures 4A to 4E are as follows; Cash (100 percent cash), Conservative (70 percent cash, 15 percent property and 15 percent shares), Balanced (30 percent cash, 35 percent property and 35 percent shares), Growth (15 percent cash, 40 percent property and 45 percent shares), High Growth (50 percent property and 50 percent shares). 23 For two member funds, the levels where an SMSF becomes more cost-effective than an industry fund are as follows; $375,000 (Conservative), $575,000 (Balanced), $625,000 (Growth) and $1,450,000 (High Growth). For three member funds, the levels are as follows; $500,000 (Conservative), $725,000 (Balanced), $800,000 (Growth) and $1.850M (High Growth). For four member funds, the levels are as follows; $600,000 (Conservative), $900,000 (Balanced), $1,000,000 (Growth) and over $2.1M (High Growth). 24 Assumptions used in this comparison include both partners are working and earn the Average Weekly Ordinary Times Earnings of $1,420.90 as at May 2013 (Australian Bureau of Statistics 2013), 3.5 percent wage indexation, 2.5 percent inflation, compulsory employer superannuation contributions of 9.25 percent increasing to 12 percent by 2019/20, additional annual superannuation contributions of $2,500 each, opening fund balance of $100,000, retirement age of 67, superannuation income tax rate of 15 percent of net earnings and contributions. Estimated annual rates of return before tax based on the investment option used in calculations are as follows, Cash (3.5 percent), Conservative (4.5 percent), Balanced (5.5 percent), through an SMSF structure could be between $13,663 (under a high growth strategy) and $142,474 (under a growth strategy) and up to $304,001 higher than an industry or retail fund if solely invested in cash.
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Summary and conclusions
Our study complements and extends prior studies of both small and large APRA-regulated funds to the SMSF -the fastest growing and largest sector of the $1.83 trillion Australian retirement industry.
We provide the first large sample evidence consistent with calls for more SMSF sector research in the Cooper Review and other oversight bodies.
Using a large sample of proprietary ATO data, we examine the size, asset allocation and cost in the Australian SMSF segment. Subject to the limitation of our sample period falling within the Global Financial Crisis, we report three primary findings. First, we find that SMSFs exhibit heterogeneity in terms of both size and asset allocation. Second, we find the asset allocation does not conform with public perceptions that SMSF's are used to hoard artworks and purchase housing and observe some key differences with the asset allocation of member accounts in the APRA-regulated sector. 26 Third, we find that on average, SMSF's are a cost effective means to save for retirement, compared with other options.
Last, we develop an SMSF Costs Matrix, a potentially valuable tool for authorised representatives to disclose annual SMSF running costs to clients in response to ASIC's Consultation Paper 216.
Our results depicting SMSF's as a comparatively cost effective means for retirement savings may be conservative, given that cost disclosure in SMSF's is likely to be relatively complete owing to the punative sanctions available to the ATO for any non-compliance. To the extent that greater precision in the disclosure of costs is possible for other superannuation platforms (and any cost understatement minimised), better comparisons of superannuation fund options can be made in the future.
Growth (6.5 percent) and High Growth (7.5 percent). Annual running costs for industry and retail funds are based on average expense ratios for the period 1997 to 2012 as shown in Table 1 . (Australian Taxation Office 2011 , 2013b Super System Review 2009) .
27 Operating expenses for the large APRA funds include actuary fees, administration fees, audit fees, directors/trustees fees & expenses, interest expense, management expense (non-investment), others fees paid to audit firm and other operating expenses. Investment expenses for the large APRA funds include asset consultant fees, custodian fees, investment management fees, property maintenance costs and other investment expenses. 28 SMSF data for the period 2006-2011 is based on total expenses (i.e. operating expenses, investment expenses and insurance premiums) reported in annual income tax return (for more detail refer to deductions 11A to 11L itemised in Appendix A). The expense ratio for SMSF data is based on average assets for the year whilst the expense ratio of large APRA funds is based on opening assets at the start of the year. 29 Total expenses (i.e. operating expenses, investment expenses and insurance premiums) are used for small APRA fund data for the period 1997-2003. 30 Average expense ratio for SAFs is for the period 1997-2003 (Sy 2010) . 20,942 20,942 20,942 20,942 20,942 20,942 20,942 20,942 20,942 20,942 209,420 LASSETS = natural log of total assets, PARTICIPANTS = number of members, LCASH = natural log of cash, LPROPERTY = natural log of property investments, LSHARES = natural log of share investments, FOREIGN = proportion of total assets that invested overseas, LCONT = natural log of total concessional contributions received, ARTWORK = 1 if investment in artwork, collectibles, metals or jewels, BORROWING = 1 if borrowed, RESERVEACCTS = 1 if reserve accounts, INHOUSE = 1 if in-house assets, DISPOSAL = 1 if disposal of an asset which has resulted in a CGT event, LOSSES = 1 if loss incurred after grossing up of net capital gains, adding back contributions and franking credits received and insurance premiums made.
